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A SIMPLE SOLUTION TO THE PROBLEM 
OF THE CYLINDRICAL ANTENNA 



J. G. Chaney 



ABSTRACT 



It is recognized that the variational solution of the cylindrical 
antenna does not minimize |Z in -Z 0 | , as implied by Storer, but 
yields a minimax of the impedance function. Furthermore, the 
variational solution may be interpreted as simply placing two currents 
in parallel upon the antenna, following which, the solution for the 
magnitudes of the currents and for the driving point impedance may 
be found by elementary circuit analysis. Consequently, a first order 
solution by the generalized circuit is found by postulating a 
linearly attenuated traveling wave to be superimposed upon the 
sinusoidal standing wave. The results show good correlation with 
those of other theories. 
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INTRODUCTION 



Broadly speaking, it may be stated that the calculus of 

variations in the theory of functions of real variables serves as a 

tool for discovering certain physical laws. The integrand of a 

definite integral is perturbed by adding to it a parameter times a 

function of the independent variable, subject to the condition that 

the function vanishes at both limits of the integration. The physical 

laws are obtained by requiring the first derivative of the perturbed 

integral with respect to the parameter to vanish. Perhaps the most 

useful laws are those for which the integral is made a minimum by the 

value of the parameter thus obtained. 

Recently, the calculus of variations has been applied to many 

physical problems set up in terms of analytic functions of a complex 

1 2 

variable. In particular, Storer and Tai have used it in obtaining 
a first order solution to the symmetrically driven straight cylindrical 
antenna. 

In agreement with Storer^ , if 

W * f(z) = U(x,y)-f j V(x,y) 

is analytic, and if tf 0 is a constant, using the Cauchy-Riemann 
equations, it is not difficult to show that setting 

1 * J. E. Storer, "Variational Solution to the Problem of the 

Symmetrical Antenna", Cruft Lab., Harvard University, Cambridge, 
Mass., Tech. Rept. No. 101, 1950 

2 * C. T. Tai, "A Variational Solution to the Problem of Cylindrical 
Antennas", Stanford Res. Inst., Stanford, Calif., Tech. Rept. No. 12 
1950 
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